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DESCRIPTION 

CONTACTOR APPARATUS FOR SEMICONDUCTOR 
DEVICES AND A TEST METHOD OF SEMICONDUCTOR DEVICES 

5 

TECHNICAL FIELD 

The present invention relates to contactor 
apparatuses and, more particularly, to a contactor 
apparatus for acquiring an electric contact for each 
10 of a plurality of semiconductor devices formed on a 
wafer . 

BACKGROUND ART 

In recent years, in a manufacturing 

15 process of semiconductor devices, a technique has 
been developed for simplifying the manufacturing 
process of semiconductor devices by testing 
semiconductor devices in a wafer state. According 
to such a technique, a plurality of semiconductor 

20 devices formed on a single wafer are subjected to 
various semiconductor tests in a wafer state and 
also being subjected to packaging. Then, the 
semiconductor devices packaged in a wafer state is 
separated from each other. According to such a 

25 technique, the semiconductor devices can be managed 
on an individual lot basis. Additionally, a cost 
spent on the packaging of a defective semiconductor 
device can be eliminated. 

Many semiconductor devices are formed on a 

30 single wafer in an aligned state. Electrodes such 
as power supply electrodes or an input and output 
signal electrodes are formed on each of the 
semiconductor devices. Therefore, in order to apply 
a test to the semiconductor devices while driving 

35 them, an electrical contact must be made with each 
of the semiconductor devices. That is, it is 
necessary to make a contact with the electrodes 



provided on each semiconductor device. 

The number of the electrodes formed on one 
semiconductor device may be several hundreds when it 
is large. Moreover, more than hundreds of 
semiconductor devices are formed in one wafer. 
Therefore, in order to make a contact with an entire 
wafer simultaneously, the contact must be made with 
as many as several hundreds of thousands of 
electrodes at one time. Generally, in order to make 
a contact with electrodes of a semiconductor device, 
a contactor having contacts, which individually 
contact with respective electrodes of the 
semiconductor device, is used. Therefore, in order 
to make a contact with semiconductor devices in a 
wafer state simultaneously, it is necessary to form 
contacts of the same number as the number of the 
electrodes on the wafer on the contactor. That is, 
in order to test a wafer having several hundreds of 
thousands of electrodes, several hundreds of 
thousands of electrodes must be formed on the 
contactor . 

Thus, in order to make a contact of such 
many contacts simultaneously, an extremely large 
pressure is needed. For example, if the contact 
pressure necessary for one contact point is several 
grams, a pressure of several hundreds kilograms must 
be applied for a contactor which contacts an entire 
wafer . 

Moreover, when as many as several hundreds 
of thousands of contacts are formed on the contactor, 
pattern wirings must be formed on the contactor so 
as to electrically connect the contacts to external 
terminals. However, since a large area is needed 
for providing the pattern wirings, there is a 
problem in that it is difficult to form such many 
pattern wirings on one contactor. 



DISCLOSURE OF THE INVENTION 

It is a general object of the present 
invention to provide an improved and useful a 
contactor apparatus and a method for testing a 
semiconductor device. 

A more specific object of the present 
invention is to provide a contactor apparatus which 
can be easily manufactured by reducing a number of 
contacts to be formed on a single contactor so as to 
reduce a number of pattern wirings. 

In order to achieve the above-mentioned 
objects, there is provided according to one aspect 
of the present invention a contactor apparatus for 
acquiring electrical conduction to a plurality of 
semiconductor devices formed on a semiconductor 
wafer, comprising: a first contactor having contacts 
directly contacting terminals of a first system of 
the semiconductor devices; and a second contactor 
having contacts to be electrically connected to 
terminals of a second system of the semiconductor 
devices, the second contactor movable relative to 
the first contactor and having a separate path 
electrically independent - from the first contactor. 

According to the above-mentioned invention, 
contacts which are brought into contact with 
terminals formed on the semiconductor wafer can be 
distributed to the first contactor and the second 
contactor. Thus, the number of pattern wirings 
formed on each of the first contactor and the second 
contactor is smaller than the number of all 
terminals of the semiconductor wafer, and the 
pattern wirings of the first contactor and the 
second contactor can be easily formed. Therefore, 
according to the present invention, a contactor 
apparatus for testing a semiconductor wafer provided 
with great many terminals formed thereon can be 
easily manufactured. 
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The contactor apparatus according to the 
present invention may comprise a moving mechanism 
for sequentially moving the second contactor to 
positions corresponding to the plurality of 
5 semiconductor devices. Additionally, the first 
contactor is preferably a membrane contactor. 

In one embodiment of the present invention, 
the first contactor has openings, and portions 
provided with the contacts of the second contactor 

10 are brought into contact with the terminals of the 
second system of the semiconductor devices through 
the openings . 

Additionally, in another embodiment of the 
present invention, the first contactor has extending 

15 contacts extending from a surface of the first 

contactor facing the second contactor to a surface 
of the first contactor facing the semiconductor 
device, and the contacts of the second contactor is 
electrically connected to the terminals of the 

20 second system of the semiconductor devices by 

contacting the extending contacts . The contactor 
apparatus may further comprise a suction mechanism 
for attracting the first contactor toward the 
semiconductor wafer. The suction mechanism may 

25 comprise: a cassette to which the semiconductor 

wafer is attached; an elastic seal member provided 
to the cassette; and a suction passage connected to 
a space defined by the cassette, the first contactor 
and the elastic seal member, wherein the 

30 semiconductor wafer is located in the space. 

Additionally, the contactor apparatus 
according to the present invention may comprise an 
elastic member located on a surface of the first 
contactor opposite to a surface facing the 

35 semiconductor wafer so as to apply a pressing force 
to the first contactor through the elastic member. 

Further the contactor apparatus according 



to the present invention may comprise a sheet having 
an anisotropic conductivity and located on a surface 
of the first contactor opposite to a surface facing 
the semiconductor wafer, wherein the contacts is 
5 brought into contact with the contacts by pressing 
the contacts of the second contactor against the 
extending contacts . 

Additionally, projection electrodes may be 
formed on the terminals of the first system of the 

10 semiconductor wafer and terminals of the second 

system, and the contacts of the first contactor may 
have concave surfaces corresponding to a shape of 
the projection electrodes so that the concave 
surfaces are brought into contact with the 

15 projection electrodes. Further, the extending 

contacts of the first contactor may have concave 
portions which are brought into contact with the 
contacts of the second contact. 

Additionally, the contactor apparatus 

20 according to the present invention may comprise 
temperature control means for controlling a 
temperature of the semiconductor wafer. 

According to one embodiment of the present 
invention, the temperature control means includes a 

25 fluid passage provided to the second contactor so as 
to locally perform a temperature of semiconductor 
wafer by supplying a fluid of a predetermined 
temperature to the fluid passage. Additionally, the 
temperature control means may include a temperature 

30 sensor which detects a temperature of the fluid 

discharged from the fluid passage so as to control 
the temperature of the fluid supplied to the fluid 
passage based on an output of the temperature sensor. 
According to another embodiment of the 

35 present invention, the contactor apparatus comprise 
a cassette attached to the semiconductor wafer, 
wherein the temperature control means has a medium 
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passage provided to the cassette so as to control 
the temperature of the semiconductor wafer by- 
causing a medium of a predetermined temperature 
flowing through the medium passage. Additionally, 
5 the temperature control means may comprise a 
temperature control unit to which a cassette 
attached to the semiconductor wafer is removably 
attached, wherein the temperature control means has 
a medium passage provided to the temperature control 
10 unit so as to control 'the temperature of the 
semiconductor wafer by causing a medium of a 
predetermined temperature flowing through the medium 
passage . 

Additionally, there is provided according 

15 another aspect of the present invention a test 
method for testing a plurality of semiconductor 
devices formed on a semiconductor wafer, comprising; 
a step of attaching the semiconductor wafer to a 
predetermined position of a cassette; a step of 

20 placing and fixing a first contactor to the 

semiconductor wafer, the first contactor having 
contacts which are directly brought into contact 
with power supply terminals formed on the 
semiconductor devices of the semiconductor wafer; a 

25 step of electrically connecting contacts of a second 
contactor to signal terminals formed on the 
semiconductor devices of the semiconductor wafer; 
and a step of testing the semiconductor devices by 
inputting signals to the semiconductor devices 

30 through the second contactor while supplying a power 
to the semiconductor devices through the first 
contactor so as to detect outputs corresponding to 
the signals . 

In the above-mentioned invention, the step 

35 of testing may include a step of sequentially 

testing the semiconductor devices while moving the 
second contactor. Additionally, the step of testing 
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may include a step of performing a test while 
controlling a temperature of the semiconductor wafer 
through the second contactor. Further, the step of 
testing may include a step of performing a test 
5 while controlling a temperature of the semiconductor 
wafer through the cassette. 

Other objects, features and advantages of 
the present invention will become more apparent from 
the following detailed description when read in 
10 conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view showing a 
structure of a contactor apparatus according to a 
15 first embodiment of the present invention. 

FIG. 2 is a view for explaining a second 
contactor of the contactor apparatus according to 
the first embodiment of the present invention. 

FIG. 3 is a cross-sectional view of a 
20 contactor apparatus according to a second embodiment 
of the present invention, 

FIG. 4 is a view for explaining a 
structure of fixing a first contactor of the 
contactor apparatus according to the second 
2 5 embodiment . 

FIG. 5 is a cross-sectional view showing a 
structure of a contactor apparatus which is a 
variation of the first embodiment of the present 
invention . 

30 FIG. 6 is a cross-sectional view showing a 

structure of a contactor apparatus which is a first 
variation of the second embodiment of the present 
invention . 

FIG. 7 is a cross-sectiorial view showing a 
35 structure of a contactor apparatus which is a second 
variation of the second embodiment of the present 
invention-. 



FIG. 8 is a cross-sectional view showing a 
structure of a contactor apparatus which is a third 
variation of the second embodiment of the present 
invention . 

FIGS. 9A, 9B and 9C are views for 
explaining a testing method of a semiconductor 
device using the contactor apparatus according to 
the second embodiment of the present invention. 

FIG. 10 is a cross-sectional view showing 
an example in which a temperature controlling means 
is provided in a second contactor. 

FIG. 11 is a cross-sectional view showing 
an example in which a temperature sensor is provided 
in the second contactor shown in FIG. 10. 

FIG. 12 is a cross-sectional view showing 
an example in which a temperature controlling means 
is provided in a cassette to which a semiconductor 
wafer is attached. 

FIG. 13 is a cross-sectional view showing 
an example in which a medium passage is provided in 
a unit different from the cassette. 

BEST MODE FOR CARRYING OUT THE INVENTION 

A description will be given below, with 
reference to the drawings, of embodiments of the 
present invention. It should be noted that 
equivalent structural components in the drawings are 
given the same reference numerals. 

FIG. 1 is a cross-sectional view showing a 
structure of a contactor apparatus according to a 
first embodiment of the present invention. 
The contactor apparatus according to the first 
embodiment of the present invention comprises a 
first contactor 2 and a second contactor 4, and is 
configured to make a contact with a plurality of IC 
chips (semiconductor devices) in a wafer state. The 
first contactor 2 is configured to cover a 
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substantially entire surface of a semiconductor 
wafer 6. On the other hand, the second contactor 4 
is configured to make a contact with each of a 
plurality of semiconductor devices formed on the 
5 wafer 6, separately. 

As shown in FIG. 1, the first contactor 2 
is constituted by, for example, a membrane contactor, 
and makes a contact with predetermined electrodes of 
each IC chip in a wafer state. In the present 

10 embodiment, the contacts of the first contactor 2 
are arranged so as to contact with power supply 
electrodes (power supply terminals) 6a of each IC 
chip. Therefore, each IC chip can be made into an 
operated state by contacting the first contactor 2 

15 and supplying a voltage. 

It should be noted that, in the first 
contactor 2 , contacts 2b are formed by nickel or 
gold plating on a membrane. Thus, the thickness of 
the contactor 2 decreases by making the first 

20 contactor 2 of a membrane contactor, and the second 
contactor 4 is avoided from interfering with the 
first contactor 2 when moving the second contactor 4 
with a small travel in a perpendicular direction as 
mentioned later. 

25 The first contactor 2 has openings 2a in 

predetermined positions, and contacts 4a of the 
second contactor 4 is capable of contacting signal 
electrodes (signal terminals) 6b of each IC chip 
through the openings 2a. That is, the openings 2a 

30 are arranged so as to be located above the signal 

terminals 6b of each IC chip, and the contacts 4a of 
the second contactor 4 is capable of contacting the 
signal terminals 6b of each IC chip. It should be 
noted that the signal terminals 6b include signal 

35 I/O terminals and signal output terminals. 

The second contactor 4 has projection 
parts 4b which are parts provided with contacts 4a 
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as shown in FIG, 1, and the projection parts 4b are 
configured to be inserted into the openings 2a of 
the first contactor 2. The contacts 4a of the 
second contactor 4 are so-called pogopin type 
5 contacts which comprise pins elastically movable by 
coil springs, etc. Therefore, the contacts 4a of 
the second contactor 4 can obtain a stable contact 
due to a relatively large stroke. 

It should be noted, as mentioned later, 

10 that the second contactor 4 sequentially moves to a 
position above an adjacent IC chip so as to make a 
contact after a test of one IC chip is completed. 
Thereby, a test can be performed on the IC chips on 
the semiconductor wafer 6 one after another. The 

15 second contactor 4 is moved by a moving mechanism 7, 
and descriptions with respect to a specific 
structure thereof will be omitted since the 
structure of the moving mechanism 7 can be achieved 
by a known structure. 

20 Moreover, although the second contactor 4 

shown in FIG. 1 is configured to make a contact with 
a single IC chip, a number of contacts corresponds 
to a plurality of IC chips may be provided to the 
second contactor 4. By doing so, a test can be 

25 performed on a plurality of IC chips simultaneously, 
and a number of travels of the second contactor 4 
can be reduced, which reduces a time spent on the 
test . 

FIG. 2 is a view for explaining a 
30 structure, which moves a second contactor of a 
contactor apparatus according to the first 
embodiment of the present invention. The first 
contactor 2 shown in FIG. 2 is a membrane contactor, 
which has contacts 2a at positions corresponding to 
35 power supply terminals of each IC chip of the semi 
semiconductor wafer 6. Moreover, the second 
contactor 4 shown in FIG. 2 is configured to be 
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capable of make a contact with the signal electrodes 
6b of two IC chips simultaneously. 

Therefore, the first contactor 2 is first 
located on the wafer 6 so as to make a contact with 
5 the power supply terminals 6a of each IC chip, and 
supply a voltage to each IC chip so as to put each 
IC chip in- an operating state. Next, the contacts 
4a of the second contactor 4 are contacted with the 
signal terminals 6b of the IC chip to be tested so 

10 as to supply signals to predetermined signal input 
terminals, and the IC chip is tested by measuring 
outputs of the signal output terminals. When the 
test is completed (two IC chips are simultaneously 
tested in FIG. 2), the second contactor 4 is moved 

15 onto two adjacent IC chips so as to make a contact, 
and a test is performed similarly. 

As mentioned above, according to the 
contactor apparatus according to the present 
embodiment, a function of one contactor is achieved 

20 by dividing into a first contactor which makes a 

contact with the power supply terminals 6a and the 
second contactor 4 which makes a contact with the 
signal terminals 6b, and, thus, the contacts which 
are provided correspondingly to the terminals formed 

25 in the entire semiconductor wafer 6 can be 

distributed to the first contactor 2 and the second 
contactor 4. Therefore, the number of contacts 
required for each of the first contactor 2 and the 
second contactor 4 is less than the number of 

30 terminals formed in the entire wafer, and the 
pattern wirings connecting the contacts can be 
easily formed in a small area. 

Next, a description will be given, with 
reference to FIG. 3, of a contactor apparatus 

35 according to a second embodiment of the present 

invention. FIG. 3 is a cross-sectional view showing 
a structure of the contactor apparatus according to 



the second embodiment of the present invention. In 
FIG. 3, parts that are the same as the parts shown 
in FIG. 2 are given the same reference numerals, and 
descriptions thereof will be omitted. 

Similar to the above-mentioned first 
embodiment, the contactor apparatus according to the 
second embodiment of the present invention comprises 
a first contactor 8 and second contactor 4. Unlike 
the second contactor 2 shown in FIG. 1, the second 
contactor 8 does not have the openings 2a. Instead, 
the second contactor 8 has contacts >8a, which are 
brought into contact with power supply terminals 6a 
of the semiconductor wafer 6. Contacts 8a provided 
to the first contactor 8 extend through the first 
contactor 8 in a direction of the thickness thereof. 
One ends of the contacts 8a are arranged so as to be 
brought into contact with the signal terminals of 
the semiconductor wafer 6, and the other ends are 
exposed on a surface of the first contactor 8. 

In the above-mentioned structure, the 
contacts 4a of the second contactor 4 are brought 
into contact with exposed portions of the first 
contactor 8. Thereby, the signal terminals 6b of 
the semiconductor wafer 6 are electrically conducted 
with the contacts 4a of the second contactor 4, 
which achieves a contact by the second contactor 4. 

It should be noted that, although the 
first contactor 8 has the contacts 8a and 8b of the 
same number as the number of the terminals 6a and 6b 
of the semiconductor wafer 6 in the present 
embodiment, there is no need to provide the pattern 
wiring to the contacts 8b in the first contactor 8 
since no signal is input from the first contactor to 
the contacts 8a. That is, the contacts 8b are 
located between the contacts 4a and the signal 
terminals 6b of the semiconductor wafer so as to 
electrically connect them. Moreover, although the 
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second contactor 4 has the projection parts 4b in 
the example shown in FIG. 3, there is no need 
provide the projection parts 4b in the present 
embodiment since the contacts 4a are not necessarily 
inserted into the openings. 

FIG. 4 is a view for explaining a 
structure for fixing the first contactor 8 of the 
contactor apparatus according to the second 
embodiment of the present invention. The first 
contactor 8 shown in FIG. 4 is a membrane contactor, 
and has the contacts 8b in the positions 
corresponding to the power supply terminals 6a of 
each IC chip of the semiconductor wafer 6. 
Additionally, the second contactor 4 shown in FIG. 4 
is configured to be capable of make a contact with 
the signal terminals 6b of two IC chips 
simultaneously . 

First,. since the first contactor 8 is 
fixed onto the semiconductor wafer 6, the 
semiconductor wafer 6 is arranged on a cassette 10 
of a testing apparatus. An 0-ring 12 having a 
diameter greater than the diameter of the 
semiconductor wafer 6 but smaller than the diameter 
of the first contactor is attached to the cassette 
10. The semiconductor wafer 6 is accommodated in a 
recessed-part 10a formed inside the 0-ring 12, and 
the first contactor 8 is placed above the recessed- 
part 10a so as to cover the semiconductor wafer 6 
and the 0-ring 12. It should be noted that the O- 
ring 12 is an elastic seal member formed of a 
material having heat resistance such as silicon 
rubber . 

In this state, the first contactor 8 is 
positioned so that the contacts 8a and 8b of the 
first contactor 8 make a contact with the power 
supply terminals 6a and the signal terminals 6b of 
the wafer 6. Then, an evacuation of a space defined 



by the first contactor 8, the semiconductor wafer 6 
and the 0-ring 12 is carried out. That is, the 
cassette 10 is provided with a suction passage 10b 
for evacuation, and the above-mentioned space is 
maintained at a negative pressure by connecting a 
vacuum pump (suction pump) to the suction passage 
10b. Therefore, the first contactor 8 is fixed to 
the cassette 10 (that is, the semiconductor wafer 6) 
by being pressed entirely toward the semiconductor 
wafer 6 by an atmospheric pressure (that is, by 
being attracted toward the semiconductor wafer 6) . 
Simultaneously, the contacts 8a and 8b of the first 
contactor 8 contact positively the power source 
terminals 6a and the signal terminals 6b on the 
semiconductor wafer 6. It should be noted that the 
above-mentioned cassette 10, O-ring 12 and suction 
passage 10b provided to the cassette 10 constitute a 
suction mechanism . 

Next, each IC chip is changed into an 
operating-state by supplying a power source voltage 
to the power supply terminals 6a of each IC chip 
through the first contactor 8. Then, the contacts 
4a of the second contactor 4 are brought into 
contact with the signal terminals 6b (signal input 
terminals) of the IC chip to be tested so as to 
supply a predetermined signal, and perform the test 
by measuring outputs from the signal terminals 6b. 

Upon completion of the test (two IC chips 
are tested simultaneously in FIG. 4) , the second 
contactor 4 is moved to a position above the 
adjacent two IC chips so as to make a contact and a 
test is carried out in the same manner. As 
mentioned above, according to the contactor 
apparatus according to the present embodiment, since 
a function as a single contactor is achieved by 
dividing the contactor into the first contactor 8 
which makes a contact with the power supply terminal 



-15- 



6a and the second contactor 4 which makes a contact 
with the signal terminals 6b, all terminals formed 
on the entire semiconductor wafer 6 can be 
distributed to the first contactor 8 and the second 
5 contactor 4. Therefore, the number of the pattern 
wiring which should be formed in the first contactor 
8 becomes less than the number of the terminals 
formed in the whole wafer. Moreover, the number of 
the contacts necessary for the second contactor 4 is 

10 smaller than the number of terminals formed on the 
entire wafer, and the number of pattern wirings is 
also reduced. Therefore, the pattern wirings 
connected to the contacts corresponding to the 
terminals formed on the semiconductor wafer 6 is 

15 distributed to the first contactor 8 and the second 
contactor 4, which allows easy formation of the 
pattern wirings. 

Next, a description will be given of 
variations of the contactor apparatuses according to 

20 the above-mentioned first and second embodiments. 

FIG. 5 is a cross-sectional view showing a 
structure of a contactor apparatus according to a 
variation of the above-mentioned first embodiment. 
The contactor apparatus shown in FIG. 5 is provided 

25 with an elastic board 14 which is formed of silicon 
rubber or plastics on the first contactor 2 and a 
press board 16 formed of a rigid material thereon. 
By pressing the press board 16 toward the 
semiconductor wafer 6, a contact pressure of the 

30 first contactor 2 can be easily obtained using the 
elasticity of the elastic board 14. It should be 
noted tha't the elastic board 14 and the press board 
16 are provided with openings 14a and 16a in 
positions corresponding to the opening 2a of the 

35 first contactor 2, respectively. 

FIG. 6 is a cross-sectional view showing a 
structure of a contactor apparatus according to a 
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first variation of the above-mentioned second 
embodiment. The contactor apparatus shown in FIG. 6 
is provided with the elastic board 18 having an 
anisotropic conductivity on the first contactor 8. 
5 That is, the contacts 4a of the second contactor 4 
can be easily brought into contact with the signal 
terminals 6b of the semiconductor wafer 6 by 
pressing the contacts 4a of the second contactor 4 
against the contacts 8a contacting the signal 

10 terminals 6b of the semiconductor wafer 6 through 
the elastic board . 18 having an anisotropic 
conductivity . 

In the example shown in FIG. S, there is 
no need to form the contacts 4a of the second 

15 contactor 4 as a pogopin type, and the contacts 4a 
may be fixed pins. Additionally, a press board 
having openings such as shown in FIG. 5 may be 
provided on the elastic board 18 so as to press 
portions . corresponding to the contacts 8b, 

20 FIG. 7 is a cross-sectional view showing a 

structure of a contactor apparatus according to a 
second variation of the above-mentioned second 
embodiment. Illustration of the second contactor 4 
is omitted in FIG. 7. The contactor shown in FIG. 7 

25 is used when projection electrodes 6c like solder 
balls are formed on electrodes 6a and 6b of the IC 
chips of the semiconductor wafer 6. Namely, a end 
portion of each of the contacts 8Aa and 8Ab is 
processed into a form which matches the rounded 

30 shape of the projection electrodes 6c. Thereby, a 
contact by a large contact area can be attained 
without damaging projection electrodes 6c. 

It should be noted that the shape of the 
contacts 8Ab can be applied to the contacts 2b 

35 provided to the first contact 2 shown in FIG. 1. 

That is, when the projection electrodes are formed 
on the electrodes of the semiconductor wafer shown 
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in FIG. 1, the shape of the ends of the contacts 2b 
provided to the first contactor 2 is made into the 
same shape as the contacts 8Ab . In this case, it is 
preferable that the shape of the ends of the 
5 contacts 4a of the second contactor 4 be also made 
into the same shape as the contacts 8Ab . 

FIG. 8 is a cross-sectional view showing a 
structure of a contactor apparatus according to a 
third variation of the above-mentioned second 

10 embodiment. In the contactor apparatus shown in FIG. 
8, a recessed-part is formed in a surface of each of 
the contacts 8Ba of the first contactor 8B on the 
side of the second contact 4. The end portions of 
the contacts 4a of the second contactor 4 have a 

15 convex shape corresponding to the recessed-parts of 
the contacts 8Ba. Thereby, contacts 4a of the 
second contactor 4 can be accurately positioned to 
the contacts 8Ba, thereby making a reliable contact. 
It should be noted that although the 

20 recessed-parts are formed on the contacts 8Ba so as 
to make the end potions of the contacts 4a into the 
convex shape, the same effect can be obtained by 
forming recessed-parts on the end portions of the 
contacts 4a and making the contacts 8Ba into a 

25 convex shape. 

Next, a description will be given, with 
reference to FIGS. 9A, 9B and 9C, of a test method 
using the contactor apparatuses according the above- 
mentioned first or second embodiment. Although the 

30 contactor apparatus according to the second 

embodiment is used in the example shown in FIGS. 9A, 
9B and 9C, a test method with respect to the 
contactor apparatus according to the first 
embodiment is the same. 

35 First, as shown in FIG. 9A, the first 

contactor 8 and the second contactor 4 are prepared. 
Next, as shown in FIG. 9B, the semiconductor wafer 6 
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having IC chips to be tested is placed in the 
recessed-part 10a of the cassette 10. Thereby, 
positioning of the semiconductor wafer 6 is 
performed. Then, as shown in FIG. 9C, the first 
5 contactor 8 is pressed against the semiconductor 
wafer 6 . 

That is, the contacts 8a and 8b of the 
first contactor 8 are brought into contact with the 
power supply terminals 6a and the signal terminals 

10 6b of the semiconductor wafer 6. Then, the second 
contactor 4 and the IC chip of the semiconductor 
wafer 6 is made into a conducting-state by bringing 
the contacts 4a of the second contactor 4 into 
contact with the contacts 8a of the first contactor 

15 8. Thereby, signals can be supplied to the input 
signal terminals of the IC chip through the second 
contactor 4 so that outputs from the output 
terminals can be checked with respect to the input. 
Then, the test is carried out sequentially to the IC 

20 chips of the semiconductor wafer 6 while moving the 
second contactor 4. 

Next, a description will be given of an 
example in which a temperature control means is 
provided to the contactor apparatuses according to 

25 the above-mentioned first and the second embodiments. 
The temperature control means is a means for 
controlling a temperature of IC chip to be tested, 
and there may be a case in which the IC chip is 
heated or a case in which the IC chip is cooled. 

30 FIG. 10 is a cross-sectional view showing 

an example in which the temperature control means is 
provided to the second contactor 4. That is, the 
second contactor 4 shown in FIG. 10 is provided with 
an air passage 4c for supplying a temperature- 

35 controlled. The air passage 4c is connected to a 

blower apparatus 20 so that an air supplied from the 
blower apparatus 20 is discharged from the second 
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contactor through the air passage 4C. Here, the air 
supplied to the air passage 4c is heated or cooled 
by a heating device such as an electric heater or a 
cooling device 22, and supplied to the air passage 
5 4c. The heating apparatus and the cooling apparatus 
can be achieved by a single device by utilizing a 
Peltier element. 

Discharge ports of the air passage 4c are 
arranged so as to be in positions on the first 

10 contactor 8, which are directly above the IC chips 
to be tested. Therefore, the IC chips contacted by 
the second contactor 4 are heated or cooled by the 
air discharged from the air passage 4c. Thereby, 
only the IC chip to be tested can be temperature- 

15 controlled, which allows setting of a more wider 
test temperature conditions. 

FIG. 11 is a cross-sectional view showing 
an example in which a temperature sensor 24 is 
provided to the second contactor 4 shown in FIG. 10. 

20 The temperature sensor 24 is located near the 
discharge ports of the air passage 4c so as to 
detect a temperature of the air discharged from the 
discharge ports . The output of the temperature 
sensor 24 is sent to the heating device or the 

25 cooling device 22. The heating device or the 

cooling device 22 controls the temperature of the 
air from the blower apparatus 20 based on the output 
from the temperature sensor 24. Therefore, the 
temperature of the air discharged from the air 

30 passage 4c is controlled accurately by a feed-back 
control using the output of the temperature sensor 
24. Thereby, the temperature of the IC chips tested 
by the second contactor 4 can be accurately 
controlled . 

35 It should be noted that although the 

temperature controlled air is supplied to the second 
contactor in the example shown in FIG. 10 and FIG. 
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11, a predetermined gas such as an inert gas or 
nitrogen may be supplied instead of air. In this 
case, the blower apparatus 20 is replaced by a gas 
supply source of the predetermined gas supplied to 
5 the heating device or the cooling device 22. 

FIG. 12 is a cross-sectional view showing 
an example in which a temperature control means is 
provided to the cassette to which the semiconductor 
wafer 6 is attached. That is, the cassette IDA 

10 shown in FIG. 12 is provided with a medium passage 
26 for flowing a medium (for example, a cooling 
medium) for controlling a temperature of the 
semiconductor wafer 6. A medium which is controlled 
to a predetermined temperature is supplied from a 

15 medium supply apparatus 28 to a supply port 26a of 
the medium passage 26. 

The medium flows through the medium 
passage 26 and is discharged from an outlet port 26b. 
The temperature of the cassette lOA is controlled by 

20 the medium which flows through the medium passage 26, 
and, thereby, the temperature of the semiconductor 
wafer 6 attached to the cassette lOA is controlled. 
Therefore, the temperature of the semiconductor 
wafer 6 can be controlled by controlling the 

25 temperature of the medium supplied from the medium 
supply apparatus 28. 

FIG. 13 is a cross-sectional view of an 
example in which a medium passage is provided to a 
unit different from a cassette. That is, in FIG. 13, 

30 the medium passage 26 is provided to a temperature 
control unit 30, and the cassette 10 is removably 
attached to the temperature control unit 30. 
According to the example shown in FIG. 13, since the 
medium passage 26 is not provided to the cassette 10, 

35 the cassette 10 can be made into a simple structure. 

It should be noted that the IC chip tested 
by the second contactor 4 can be further locally 
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t emper a ture- control led while temperature- control ling 
the entire semiconductor wafer 6 by combining the 
structure shown in FIGS. 12 and 13 with the 
structure shown in FIG. 11 or 12. Thereby, a 
5 temperature of the IC chips subjected to a test can 
be accurately controlled. 

The present invention is not limited to 
the specifically disclosed embodiments, and 
variations and modifications may be made within the 
10 scope of the present invention. 
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